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BEARING STRUCTURE OF TURBO
CHARGER

INCORPORAITION BY REFERENCE

The disclosure of Japanese Patent Application No. 2014-
035020 filed on Feb. 26, 2014 including the specification,
drawings and abstract 1s incorporated herein by reference 1n
its entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a bearing structure of a
turbo charger.

2. Description of Related Art

As a bearing structure of a turbo charger, as indicated 1n
Japanese Patent Application Publication No. 20035-133635
(JP 2003-133635 A), for example, a bearing structure in
which a semi-float bearing 1s mounted 1n 1ts bearing housing,
to support a rotary shait of the turbo charger has been
known. This semi-float bearing 1s formed cylindrically. The
above-described rotary shaft passes through the semi-tloat
bearing and has a slinger wall which 1s opposed to an end
face 1n the axial direction of the semi-float bearing.

Oi1l 1s supplied to each of between the outer circumier-
ential face of the semi-tloat bearing and the bearing housing
and between the inner circumierential face of the semi-float
bearing and the rotary shaft. Then, the supply of o1l between
the outer circumierential face of the semi-float bearing and
the bearing housing results 1n formation of o1l layer between
the outer circumierential face of the semi-float bearing and
the bearing housing so as to suppress vibration of the same
bearing, (rotary shaft). On the other hand, the o1l supphed
between the inner circumierential face of the semi-float
bearing and the rotary shaft lubricates a gap between the
inner circumierential face of the semi-tloat bearing and the
rotary shaft and at the same time, cools the same portion.

In the above-mentioned bearing structure of the turbo
charger, the o1l supplied between the mner circumierential
face of the semi-float bearing and the rotary shait flows to
the outer circumierential face side of the same semi-float
bearing via a gap between the end face in the axial direction

of the semi-float bearing and the slinger wall of the rotary
shaft. If the o1l flow increases, it becomes diflicult to retain
o1l between the inner circumierential face of the semi-tloat
bearing and the rotary shaft, thereby the cooling efliciency
by the o1l being reduced.

If the direction of the o1l flow cannot be controlled when
the o1l supplied between the inner circumierential face of the
semi-float bearing and the rotary shaft flows to the outer
circumierential face side of the semi-float bearing via the
gap between the above-mentioned end face and the afore-
mentioned slinger wall, a following problem may occur.
That 1s, the o1l which flows out to the outer circumierential
face of the semi-tfloat bearing via the gap between the
above-mentioned end face and the aforementioned slinger
wall may flow to a wheel fixed to the end portion in the axial
direction of the rotary shatt of the turbo charger so that there
1s a fear that 1t may leak out to the same wheel side.

SUMMARY OF THE

INVENTION

In views of the above-described problem, the present
invention provides a bearing structure of a turbo charger
which 1s capable of suppressing reduction of cooling efli-
ciency by o1l supplied between the inner circumierential
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face of a semi-float bearing and a rotary shait and which
when the o1l flows out to the outer circumierential face side
of the semi-tloat bearing, 1s capable of restricting 1t from
leaking out to the side of a wheel fixed to an end portion of
the rotary shatt of the turbo charger.

Then, according to an aspect of the present ivention,
there 1s provided a bearing structure of a turbo charger. The
turbo charger includes a bearing housing, a semi-tloat bear-
ing and a rotary shaft. The semi-float bearing i1s cylindrical
and mounted 1n the bearing housing. The rotary shait passes
through the semi-float bearing and 1s supported rotatably by
the semi-float bearing. The bearing structure of the turbo
charger includes a slinger wall, a projecting portion and a
cutout portion. The slinger wall 1s provided on the rotary
shaft and the slinger wall 1s opposed to an end face of the
semi-float bearing 1 an axial direction of the semi-tloat
bearing. The projecting portion projects from at least one of
the slinger wall or the end face of the semi-float bearing to
the other of the slinger wall or the end face of the semi-float
bearing. The projecting portion 1s provided in an annular
shape along a circumierential direction of the semi-float
bearing. The projecting portion includes a cutout portion
configured to link an inner circumierential face side of the
semi-tloat bearing with an outer circumierential face side of
the semi-tloat bearing.

Here, 1n the bearing structure of the turbo charger, the
projecting portion may project from the end face of the
semi-tloat bearing to the slinger wall. In the bearing struc-
ture of the turbo charger, the projecting portion may project
from the slinger wall of the rotary shaft to the end face of the
semi-float bearing. Further, 1n the bearing structure of the
turbo charger, the projecting portion may project from the
end face of the semi-tloat bearing to the slinger wall and the
projecting portion may project from the slinger wall of the
rotary shatt to the end face of the semi-float bearing.

According to the above-described bearing structure of the
turbo charger, because the projecting portion which projects
from one of the end face and the slinger wall to the other 1s
formed 1n the annular shape along the circumierential direc-
tion of the semi-tloat bearing, increase of the o1l flow 1s
suppressed. The reason 1s that the above-described forma-
tion of the projecting portion reduces the oil flow area
between the end face and the slinger wall. Thus, 1t 1s possible
to restrict reduction of cooling efliciency by o1l which 1s
caused by a difhiculty in retaiming the o1l between the 1mnner

circumierential face of the semi-float bearing and the rotary
shaft due to an increase of the o1l flow between the end face
and the slinger wall.

Further, the cutout portion for linking the inner circum-
terential face side of the bearing with the outer circumfier-
ential face side thereotf 1s formed 1n the projecting portion.
The cutout portion in the projecting portion ensures a larger
o1l flow area between the end face and the slinger wall than
other portions than the cutout portion. Thus, the o1l supplied
between the inner circumiferential face of the semi-float
bearing and the rotary shaft comes to flow easily to the outer
circumierential face side of the bearing via the cutout
portion easily.

Thus, through such position setting for the cutout portion
along the circumierential direction of the semi-float bearing,
the o1l tlow direction from the mnner circumierential face
side of the semi-float bearing to the outer circumierential
tace side thereol between the end face and the slinger wall
can be controlled. Then, controlling the o1l tflow direction
prevents the o1l from flowing to the wheel fixed to an end
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portion 1n the axial direction of the rotary shaft of the turbo
charger, thereby restricting the o1l from leaking out to the
wheel side.

Further, 1n the above-described bearing structure of the
turbo charger, the above-described cutout portion may be
provided at a bottom portion of the projecting portion. Here,
the projecting portion may be provided at a bottommost
portion. In this case, the o1l flowing to the outer circumier-
ential face side of the semi-float bearing via the cutout
portion flows downward eflectively due to 1ts own weight
and consequently, the same o1l becomes incapable of flow-
ing casily to the wheel fixed to the end portion 1n the axial
direction of the rotary shait of the turbo charger.

Still further, in the bearing structure of the turbo charger,
the bearing housing may have a drain hole and the cutout
portion may be provided at a position corresponding to the
drain hole. In this case, the o1l flowing to the outer circum-
terential face side of the semi-tloat bearing via the cutout
portion 1s discharged to the drain hole in the bearing housing
casily after flowing out onto the same outer circumierential
face. Consequently, the same o1l becomes incapable of
flowing easily to the wheel fixed to the end portion in the
axial direction of the rotary shaft of the turbo charger.

BRIEF DESCRIPTION OF THE

DRAWINGS

Features, advantages, and technical and industrial signifi-
cance of exemplary embodiments of the imvention will be
described below with reference to the accompanying draw-
ings, i which like numerals denote like elements, and
wherein:

FIG. 1 1s a sectional view showing a bearing structure of
a turbo charger according to an embodiment of the present
invention;

FIG. 2 1s an exploded perspective view showing a semi-
float bearing and a rotary shatft;

FIG. 3 1s an enlarged view showing a portion A of the
bearing structure of FIG. 1;

FIG. 4 1s an enlarged view showing a portion B of the
bearing structure of FIG. 1;

FIG. 5 1s an enlarged view showing a portion equivalent
to the portion A of the bearing structure of FIG. 1 1n a first
modification of the above-described embodiment:;

FIG. 6 1s an enlarged view showing a portion equivalent
to the portion B of the bearing structure of FIG. 1 1n the first
modification of the above-described embodiment:

FIG. 7 1s an enlarged view showing a portion equivalent
to the portion A of the bearing structure of FIG. 1 1n a second
modification of the above-described embodiment; and

FIG. 8 1s an enlarged view showing a portion equivalent
to the portion B of the bearing structure of FIG. 1 1n the
second modification of the above-described embodiment.

DETAILED DESCRIPTION OF

EMBODIMENTS

Hereinaiter, an embodiment of the bearing structure of a
turbo charger will be described with reference to FIGS. 1 to
4. As shown 1in FIG. 1, the turbo charger 1 includes a
semi-tloat bearing 4, a rotary shatt 3, a turbine wheel 5 and
a compressor wheel 6 which 1s fixed to another end portion
of the alorementioned rotary shaft 3. The semi-float bearing
4 1s cylindrical and mounted on a bearing housing 2. The
rotary shaft 3 1s supported rotatably by the semi-float
bearing 4. The compressor wheel 6 1s fixed to an end portion
of the rotary shaft 3. In such a turbo charger 1, the turbine
wheel 5 1s rotated by kinetic energy of exhaust gas from an
engine and the rotation is transmitted to the compressor
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wheel 6 via the rotary shaft 3 so that the same compressor
wheel 6 rotates. Then, air 1s fed 1into a combustion chamber
ol the engine through a rotation of the compressor wheel 6.

In the turbo charger 1, the rotary shaft 3 passes through
the cylindrical semi-tloat bearing 4. The semi-float bearing,
4 1s disposed within an accommodation hole 7 formed 1n the
bearing housing 2. A collar 8 1s fitted to a portion near the
compressor wheel 6 of the outer circumierential face of the
rotary shaft 3. A thrust bearing 9 which 1s fixed to the bearing
housing 2 1s mounted on the collar 8 such that 1t can rotate
while 1t cannot move in the axial direction of the rotary shaft
3. The thrust bearing 9 supports the rotary shait 3 rotatably
while receiving a load 1n the axial direction of the rotary
shaft 3 and regulates displacement of the rotary shaft 3 1n the
axial direction.

On the other hand, an engagement hole 11 1s formed 1n the
semi-tloat bearing 4. The engagement hole 11 1s formed so
that 1t can receive a regulating member 10 which projects to
the axis of the rotary shait 3 from the mner circumierential
face of the accommodation hole 7 of the bearing housing 2
with a slight clearance. By inserting the regulating member
10 into the engagement hole 11, displacement of the rotation
direction of the semi-tfloat bearing 4 with respect to the
bearing housing 2 about the rotary shaft 3 and displacement
in the axial direction of the rotary shatt 3 are regulated. This
semi-float bearing 4 functions as a radial bearing which
receives a load 1n the radial direction of the rotary shatt 3 and
supports the same rotary shaft 3 rotatably.

A gap G1 between the outer circumierential face of the
semi-tloat bearing 4 and the inner circumierential face of the
accommodation hole 7 1n the bearing housing 2 1s supplied
with o1l via an o1l passage formed 1n the bearing housing 2.
As a result, o1l layer for suppressing vibration in the radial
direction of the semi-tloat bearing 4 (rotary shait 3) 1is
formed 1n the gap G1. Further, the gap G1 communicates
with a gap G2 between the inner circumierential face of the
same bearing 4 and the outer circumierential face of the
rotary shaft 3 via an o1l hole formed 1n the semi-tloat bearing,
4. Then, the gap G2 1s supplied with o1l from the gap G1 via
the aforementioned o1l hole and a gap between the inner
circumierential face of the semi-float bearing 4 and the
rotary shaft 3 1s lubricated by the o1l and the same portion
1s cooled.

The gap G1 1s linked with a space portion 12 which 1s
formed 1n the bearing housing 2 so as to surround a portion
near the turbine wheel 5 of the outer circumierential face of
the rotary shait 3. Further, the bottommost portion of the
space portion 12 1s linked with a drain hole 13 which 1s
formed 1n the same housing 2 to discharge the o1l out of the
bearing housing 2. Thus, o1l flowing into the space portion
12 tlows downward due to 1ts own weight and 1s discharged
out of the bearing housing 2 via the drain hole 13. A portion
which 1s located between the rotary shait 3 and the bearing
housing 2 and which 1s nearer the turbine wheel 5 than the
space portion 12 1s provided with a seal portion 14 which
prevents o1l leakage to the turbine wheel S side.

On the other hand, o1l supplied from the gap G1 to the gap
(G2 wvia the o1l hole flows mainly 1n the direction to the
turbine wheel 5 (direction of an arrow Y 1n the figure) along
the axial direction of the rotary shait 3. Further, the o1l flows
to the outer circumierential face side of the semi-float
bearing 4 via a gap between an end face 4a on the turbine
wheel 5 side of the semi-tloat bearing 4 and a slinger wall
3a formed on the rotary shait 3 so as to be opposed to the
aforementioned end face 4a. If such o1l flow increases, it
becomes dificult to retain o1l 1n the gap G2 between the




US 9,534,632 B2

S

inner circumierential face of the semi-float bearing 4 and the
rotary shait 3, so that the cooling efliciency due to the o1l
drops.

Further, unless the flow direction of the o1l supplied to the
gap G2 between the inner circumierential face of the semi-
float bearing 4 and the rotary shait 3 can be controlled when
it flows to the outer circumierential face side of the semi-
float bearing 4 via the gap between the end face 4a and the
slinger wall 3a, a following problem may occur. That 1s,
there 1s a fear that the o1l which flows out to the outer
circumierential face of the semi-float bearing 4 via the gap
between the end face 4a and the slinger wall 3¢ may flow to
the turbine wheel 5. Although the o1l flowing to the turbine
wheel 5 1s restricted from leaking to the turbine wheel S side
by the seal portion 14, there 1s a possibility that the oil
cannot be prevented completely from leaking to the turbine
wheel 5 side. Thus, 1t 1s preferable to avoid the aforemen-
tioned o1l flow to the turbine wheel 5 as long as possible.

To overcome these problems, the bearing structure of the
turbo charger 1 of the present embodiment 1s provided with
a projecting portion 15 for reducing an o1l flow area between
the end face 4a and the slinger wall 3a. Speaking 1n detail,
the projecting portion 15 projecting to the slinger wall 3a 1s
formed on the end face 4a 1n an annular shape along the
circumierential direction of the semi-float bearing 4. Fur-
ther, a cutout portion 16 1s formed 1n the projecting portion
15 to link the inner circumierential face side of the semi-
float bearing 4 with the outer circumierential face side
thereof.

As shown 1n FIG. 2, the projecting portion 15 which
extends in the annular shape along the circumierential
direction of the semi-tfloat bearing 4 1s formed on the end
face 4a of the semi-tloat bearing 4 so as to project 1n the
axial direction of the rotary shait 3. Further, the cutout
portion 16 1s formed at the bottom portion (bottommost
portion in this case) of the projecting portion 15. Then, 1n a
state 1n which the semi-float bearing 4 and the rotary shaft
3 are mounted 1n the bearing housing 2 as shown 1n FIG. 1,
the cutout portion 16 formed at the bottommost portion of
the projecting portion 15 1s located corresponding to the
drain hole 13 of the bearing housing 2. The reason 1s that the
drain hole 13 1s formed 1n the bottom portion of the bearing
housing 2.

Next, an operation of the bearing structure of the turbo
charger 1 of the present embodiment will be described.
When o1l flows from the gap G2 to the outer circumierential
tace side of the semi-float bearing 4 via the gap between the
end face 4a, and the slinger wall 3a shown in FIG. 3, an
increase of the o1l flow 1s suppressed by the projecting
portion 15. The reason 1s that the projecting portion 15
projects from the end face 4a to the slinger wall 3a and
extends i1n the annular shape along the circumierential
direction of the semi-float bearing 4 so that the tlow area of
o1l between the end face 4a and the slinger wall 3a 1s
reduced. Thus, the reduction of cooling efliciency by the o1l
which 1s caused by a difliculty in retaiming o1l 1n the gap G2
between the inner circumiferential face of the semi-float
bearing 4 and the rotary shaft 3 due to an increase of the oil
flow 1n the gap between the end face 4a and the slinger wall
3a 1s suppressed.

As shown 1n FIG. 4, the cutout portion 16 1s formed at the
bottom portion of the semi-float bearing 4 on the projecting,
portion 15 so as to link the inner circumierential face side of
the same bearing 4 with the outer circumierential face side
thereol. In the cutout portion 16 of the projecting portion 15,
the flow area between the end face 4a and the slinger Wall
3a 1s larger than other portion than the cutout portion 16.
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Thus, o1l within the gap G2 flows easily to the outer
circumierential face side of the semi-float bearing 4 via the
alorementioned cutout portion 16. Thus, the direction of the
o1l tlow to the outer circumierential face side of the semi-
float bearing 4 via the gap G2 between the end face 4a and
the slinger wall 3a can be controlled by setting the position
of the cutout portion 16 along the circumierential direction
of the semi-float bearing 4.

In the present embodiment, the position of the cutout
portion 16 1s set such that the cutout portion 16 1s formed at
the bottommost portion of the projecting portion 15 and
consequently, the direction of the o1l tlow 1s controlled to a
different direction (downward) from a direction toward the
turbine wheel 5 by the position setting. Thus, by controlling
the flow direction of the o1l 1n such a manner, the o1l 1s
prevented from flowing to the turbine wheel 3, thereby
restricting the o1l from leaking to the turbine wheel 5 side
beyond the seal portion 14.

According to the embodiment described above 1n detail,
a Tollowing eflects can be obtained. (1) Reduction of cooling
elliciency by o1l supplied to the gap G2 between the 1nner
circumierential face of the semi-tfloat bearing 4 and the
rotary shatt 3 can be suppressed and at the same time, when
the o1l flows out to the outer circumierential face side of the
semi-tloat bearing 4, the o1l can be restricted from leaking
out to the side of the turbine wheel 5 fixed to an end portion
of the rotary shatt 3.

(2) Because the aforementioned cutout portion 16 1s
formed at the bottommost portion of the projecting portion
15, o1l flowing to the outer circumierential face side of the
semi-tloat bearing 4 via the cutout portion 16 flows down-
ward eflectively due to its own weight and consequently, the
o1l becomes unlikely to flow to the turbine wheel 5.

(3) Further, because the cutout portion 16 1s located
corresponding to the drain hole 13 of the bearing housing 2,
the o1l which has flown out to the outer circumierential face
of the semi-float bearing 4 from the gap G2 via the cutout
portion 16 1s discharged easily through the drain hole 13.
Consequently, the o1l becomes further unlikely to flow to the
turbine wheel 5.

In the meantime, the above-described embodiment can be
modified as follows, for example. As a first modification of
the present embodiment, as shown 1 FIGS. 5 and 6, a
projecting portion 17 for reducing the o1l flow area between
the end face 4a and the slinger wall 3¢ may be formed so as
to project from the slinger wall 3a to the end face 4a. In this
case also, the cutout portion 18 1s provided at the bottom
portion of the end face 4a of the semi-float bearing 4 like the
above-described embodiment. Further, as a second modifi-
cation of the present embodiment, as show i FIGS. 7, 8,
both the projecting portion 17 projecting ifrom the slinger
wall 3a to the end face 4a and a projecting portion 19
projecting from the end 4a to the slinger wall 3a may be
formed to reduce the o1l flow area between the end face 4a
and the slinger wall 3a. In this case also, the cutout portion
18 1s provided at the bottom portion of the end face 4a of the
semi-float bearing 4 like the above-described embodiment.

The cutout portion 16 does not always have to be formed
at the bottommost portion of the projecting portion 15. For
example, the cutout portion 16 may be formed at other
position than the bottommost portion of a bottom portion of
the projecting portion 15.

Relative positions of the cutout portion 16 and the drain
hole 13 1n the circumierential direction of the semi-float
bearing 4 do not always have to agree with each other. The
drain hole 13 does not always have to be formed at the
bottommost portion of the bearing housing 2.
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For example, the drain hole 13 may be formed at other
position than the bottommost portion of the bottom portion
of the bearing housing 2. In this case, 1 the position of the
cutout portion 16 1s set to the same position as the above-
described embodiment, the effect (2) above 1s obtained, and
if 1t 15 set to a position corresponding to the position of the
drain hole 13 after the above-described position change, the
cllect (3) above 1s obtained.

In the meantime, 1f with the cutout portion 16 formed at
the bottommost portion of the projecting portion 15 as the
above-described embodiment mentions, the cutout portion
16 1s located corresponding to the drain hole 13, a remark-
able eflect can be obtained in that o1l flowing out to the outer
circumierential face of the semi-float bearing 4 via the gap
(G2 becomes 1incapable of tlowing to the turbine wheel S side
casily.

The present mvention may be applied to a turbo charger
in which the thrust bearing 9 1s provided on the turbine
wheel 5 side and o1l supplied into the gap G2 flows mainly
in the direction toward the compressor wheel 6 along the
rotary shait 3. In this case, the slinger wall which 1s opposed
to the end face on the opposite side to the end face 4a of the
semi-tloat bearing 4 1s formed on the rotary shait 3, and the
annular shaped projecting portion for reducing the o1l tlow
area between such opposing end face and slinger wall 1s
tformed while the cutout portion 1s formed 1n the projecting
portion.

What 1s claimed 1s:
1. A bearing structure for a turbo charger, the turbo
charger including;
a semi-float bearing that 1s cylindrical and mounted 1n a
bearing housing; and
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a rotary shaft that passes through the semi-float bearing,
the rotary shait being supported rotatably by the semi-
float bearing, the bearing structure comprising:

a slinger wall that 1s provided on the rotary shafit, the
slinger wall opposing an end face of the semi-float
bearing 1n an axial direction of the semi-tloat bearing;
and

at least one projecting portion that projects from at least
one of the slinger wall or the end face of the semi-tloat
bearing to the other of the slinger wall or the end face
of the semi-floating bearing, the at least one projecting
portion being provided in an annular shape along a
circumierential direction of the semi-float bearing, and
the at least one projecting portion including a cutout
portion configured to link an inner circumierential face
side of the semi-float bearing with an outer circumier-
ential face side of the semi-float bearing, wherein

the at least one projecting portion comprises a {irst
projecting portion and a second projecting portion,

the first projecting portion projects from the end face of
the semi-tfloat bearing to the slinger wall, and the
second projecting portion projects from the slinger wall
of the rotary shaft to the end face of the semi-float
bearing,

the cutout portion 1s provided at a bottom portion of the
first projecting portion,

the bearing housing has a drain hole, and

the cutout portion 1s only provided at a position corre-
sponding to the drain hole.

2. The bearing structure according to claim 1, wherein the

cutout portion 1s provided at a bottommost portion of the

first projecting portion.
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